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ABSTRACT OF THE DISCLOSURE, 

To peralt ellolnatlon of daapenlng rollers or an 
• nclre daap^ner la a 1 1 thoitaph Ic . preferably offitot printing 
aachlne. the princlag fora is formed as a cylindrical sleeve 
or Jacket (3) fitted over a core (2>. In which the cylindrical 
sleeve or Jacket Is fo^-ied with a plurality of Interconnected 
pores (5). essentially uniformly distributed over the surface 
(i) and foralng, within the sleeve or Jacket, a connected pore 
fluid transfer network. Daapenlng fluid Is then applied to 
the Interior of the sleeve or Jacket, for exaaple froa a 
chaaber betweea the cylindrical core (2) and the Inner surface 
of the sleeve or Jacket. The outer surface (i) can be laaged 
with oleophilic substances, for ejcaaple by a theraal transfer 
process. To reaove the laages, for re-use of the printing 
fora without removal froa a printing aachlne, hot gases for 
exaaple steau can be applied to the Interior of the sleeve or 
Jacket, so that the oleophilic substances at the outside will 
loosen for easy reaoval, or spall off. 


FIELD OF THE ISVESTION. 

The preseac Invention relaces to an fora cylinder 
for lithographic printing, and aore particularly to a fora 
cylinder for an offset printing aachlne. In which an Image 
applied to the fora cylinder can be erased, and In which the 
fora cylinder has a surface which is hydrophillc or can be 
rendered selectively hydrophillc adjacent oleophilic regions. 
In accordance with an laage or subject natter to be printed; 
and to a method of daapening those areas of the fora cylinders 
which are to leaain hydrop* llic upon Imaging the printing 
cylinder* 


SACKCR0LN3. 

C^raan Pacenc 36 36 129, Mayrhofer ec al, assigned co 
an assoctactfd coopany of th< assignee of the present application, 
descr'^bes a fora cylinder which has a cylinder sleeve with a 
5 surface froa which printing is to be effected, which surface has 

heat Insulating properties and. generally, is hydrophlllc. 
The sleeve, applied for exaaple over a core or shaft, or 
the fora cylinder Itself can be associated with an laage or 
printing subject natter transfer unit, located within the 

10 printing aachlne, over which laaglng or subject matter Information 

can be transferred to the surface of the form cylinder. In the 
forn of oleophilic surface elements. The liage Information, 
that Is, the oleophilic surface elements can be erased so chat 
the fora cylinder can be re-Imaged without removal from the 

15 printing machine, and a new printing subject matter or printing 

laage can be applied thereto. The oleophilic regions are 
loked as usual In the printing machine, for exaaple prior to 
transfer of the loage Inforaatlon to a blanket or offset 
cylinder; dampening fluid Is supplied froa a customary dampener, 

20 for exaaple by dampener application rollers and the like, 

or, for example, by a combination Inker-dampening fluid 
application roller. 

U.S. Patent 4,967,663, Metcalf, describes an unengraved 
metering roll made of porous ceramic material for depositing 

25 measured aoounts of liquid as a coating on a substrate, 

such as a metal can. The pores In the ceramic accept the 
Ink and replace the engraved pattern previously used on the 
outer surface of the roll. Manufacture of such a porous 
ceraalc cylinder Is known, and the referenced Patent 4,967,663, 

30 Meccalf, describes, in detail, how such a porous cylinder or 

roll can be made. The size and number of the pores Is determined 
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by organic fillers jdded to the ceraalc aass. fpor. firing 
the ceraalc ajss, the organic fillers burn off and what Is 
left Is a porous ceraalc body. Suitable organic fillers or 
additives are, for exaaple, walnut shell flour» sawdust, 
S straw dust, fish oil or the like. 

Another a<th'>d to aake porous ceraalc bodl'js. In fora 
of a ceraalc lattice cr skeleton. Is described In Cernan 
Patent 33 40 137. A plastic foca, fo*- example a polyurethaae 
foaa. Is dipped into a ceraalc suspension'. Upor firing of 

10 the ceraolc, the plastic foaa burns out, ana what Is left Is 

a foaa or porous ceraalc. The dlaenslons of the pores, for 
exaaple pore diaaetcrs cr average dlaaeters, between 
3 and 100 alcroaeters can be obtained, and the relative sizes 
of the pores can be controlled. A porosity of between 21 and 

15 501 Is obtainable, la dependence.^on thi control of the process 

and the Initial foaa substance. 
THE INVEXTIOM. 

It Is an object to nrovlde a porous ceraalc cylinder 
In such a way that It can be directly laaged and, selectively, 

20 erased, so that the ceraalc cylinder ran be Installed as a 

re-asuable form cylinder and which, additionally, can receive 
daopenlng fluid without requiring daapenlng fluid application 
rollers and/or oscillating coablnatlon Inker - daopenlng 
fluid rollers, so that the surface of the ceraalc cylinder 

25 will carry a lithographic laage ready for printing; 

and to a aethod of daapenlng a lithographic form cylinder. 

Briefly, a fora cylinder . -sed which has an outer 
surface foraed with a plurality of pores which, essentially, 
are of the saae size and u.ilforoly distributed. The pore 

30 size and the nuaber of pores is controlled during manufacture of 

the cylinder. A preferred porosity Is between about 20X and 451. 


-3- 


Pr«f«rAbly, cS« dtaacc^r of the porc« Is Addttlonally so 
concrolled Ch4C it decreases fro« the Inside of the cylinder 
sleeve towards the outer surface thereof. The dlaaet«rs of 
the pores can be between about 0.003 aa to C.l ma, and the 
pores aay vary vlchta the cylinder within this range. 
The pores of the ceraalc cylinder are in c oaau n ic a t 1 o n with 
each other, to fora a connected pore network so that daapenlng 
fluid can be applied to the Inside of the cylinder or Che 
sleeve and reach the surface thereof. 

Supply of daapening fluid through the cylinder core 
or support or shaft can be done in well known aanner, for 
exaaplc siailar to arrangeaents custoaarlly used to cool 
daapening rollers or Inker rollers, especially vibrating or 
oscillating inker rollers. Preferably, a daapening fluid 
space or chaaber is located between* the cylinder core and 
the cylinder sleeve. Daapening fluid supply lines and 
excess fluid drain llnescan be connected to this chaaber. 

Suitable porous ccraalcs for use in the sleeve or 
the cylinder of the present inventio are alualnua oxide 
(Al^Oj), lirconiua oxide (ZrO^), cordierlte (Al-Mg-sl 1 lea te ) , 
stearlte (Mg-s 1 1 icA tc ) or silicon carbide (SiC). 

Other aaterials than ceraalcs aay be used, for exaaple 
glass or aecals or aetal alloys. Manufacture of porous 
bodies aade of aetal is well known in connection with filter 
technology, where the filters are aade of sintered aecals. 
Also, sintered netals In tubular fora are well known; 
the control of different pore size, as well as the distribution 
of pore size within the body, likewise is well known froa 
powder aetallurgy technology. In which the aetal is being 
sintered. Suitable aaterials for the cylinder or a cylinder 
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.leev* *r* broni* of varlou. type. *nJ c h r oa I ua I c k e I :.lloys, 
DRAWIXCS : 

rig. I It A highly sche.aclc fr*ga*ntJry lsoQ«crlc 
view of a cylinder la accordance with the present Invention; 

rig. 2 Is a fragaentary enlarged view Illustrating the 
surface of the cylinder or. rather, the cylinder sleeve; and 

Fig. 3 Is a transverse section through the fora 
cylinder In accordance with the present Invention. 
DETAILED DESCR I PT ICS . 

A fora cylinder I (Fig. I) has a cylinder core or 
cylinder shaft 2 of any custoaary or suitable material, for 
exaaple Iron. In accordance with a preferred eaboJlment of 
the invention, the shaft aay be aade of steel. The shaft 2 Is 
surrounded by a Jacket or sleeve. 3 aade of porous ceraolc 
15 aaterlal. If the porosity of the material of the sleeve 3 

1« high, steel Is the preferred material for the core 2 for 
better mechanical J t ab 1 1 1 za c Ion of the sleeve or Jacket 3. 

The surface 4 of the sleeve 3 Is seen. In developed 
fragmentary repre senta c Ion, In Fig. 2. It Is hydrophlllc and 
l» Interrupted by essentially uniformly distributed pores 5 
open to the surface 4. The surface area of the pores 5 again 
Is essentially uniform. The surface 4 is the surface which 
can be rendered oleophilic in accordance with subject aat:<r 
or Images to be printed. 

A cross section of the form cylinder l Is seen. In 
fragmentary schematic representation. In Fig. 3. A dampening 
fluid space or chamber 6 Is located between the core 2 and 
the cylinder Jacket or sleeve 3 In the region of the cylinder 
vher« printing ts to be effected. The space 3 Is confined 
at the end portions of the cylinder by suitable end shields or 


20 


25 


-5- 


cap*. Th< por<* 5 coaaunlcac« b«cvecn the 9pac« 6 and the 
surface 4, to fora a connected pore fluid transal«slon 
network. Suitable fluid arpply duct» 2a and excess fluid 
reaovAl ducts 2b extend axlally through the core - or are foroed 
S as grooves or the like at the surface thereof - to supply 

daapenlng fluid Into the chaaber 6. 

The basic structure and operation of supply cf 
daapenlng fluid to a cylinder Is well known In connection with 
cooled daapenlng fluid rollers or Inker rollers, and especially 
10 vibrating Inker rollers, and any suitable construction well 

known In the printing aachlnery field nay be used. Any holding 
structures which aay be necessary to define the chaaber 6, 
such as ribs, spiders or other support elenents. have been 
oaltted froa the drawings; they can be used. If necessary. 
15 The cylinder sleeve or Jacket 3 can be laaged directly, 

for exaaple by using a well known theraal transfer systea. 
In which a heated electrode. In pin fora, transfers oleophilic 
aaterlal to the cylinder Jacket 3 (see, for exaaple, Ceraan 
Patent 36 36 129, Hayrhofer et al). Other systeas used Ink 
20 Jet3 or slallar processes* Such laaglng apparatus or 

systeas can be located directly within the printing aachlne 
or on the printing oa chine. 

In accordance with the present Invention, daapenlng 
of :he non-laaged areas. In accordance with lithographic 
25 printing. Is obtained directly froa the interior of the 

porous ceraalc Jacket 3 on the cylinder 1. This has a 
particular advantage In that separate daapeners, together 
with daapener rollers and the like and/or Ink-daapen ing 
fluid coablnatlon application rollers are not necessary. 
The elimination of the daapener, together with Its drive and 
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All Che rollers In connection cherewlch, soae of which may b< 
vibrating. Is a substantial saving both as far as cost Is 
concerned as veil as space In a printing aachlne. 

On those areas on which the surface 4 of the ceramic 
sleeve 3 has oleophilic material 7 applied thereto, pores S 
are no lon^er open but, rather, are plugged. Dampening fluids, 
thus, cannot reach the surface 4 where the Imaged, to be Inked 
material is applied. Dampening fluid can only travel to the 
surface, as schenac leal ly seen by arrow 8 (Fig. 3). Thus, 
In desired and controlled arrangements, the surface 4 of the 
cylinder sleeve or jacket 3 will have oleophilic area portions 
or regions and hydrophllic area portions or regions. 

The cylinder can be re-used with different printing 
Information. For re-use, it is necessary to remove the 
previously applied oleophilic regions 7, This can be done, 
for example, by low-pressure plasma treatment, burning off 
with an oxygen hydrogen gas flame, or by mechanical removal, 
for example by grinding or peeling off. In accordance with a 
feature of the invention, the porosity of the form cylinder 1 
can be used by applying, instead of dampening fluid from the 
chamber 6, hot steam or other hot gases which percolate through 
the pores to the surface 4, and lift off the oleophilic 
image areas 7, or, respectively, crack or spall them off. 
This erasing method has the advantage that the attack to remove 
the oleophilic regions 7 occurs directly at the critical points 
that is, at those points on which the image carrying material 7 
has been applied, and It is not neco-«»i*-y to first soften 
various atomic or molecular layers •f :re material 7 before 
the adhesion between the olcophill.; uacfefl-*! 7 and the surface 
is sufficiently weakened so that the material 7 can be removed, 
or drops off, spalls off or drips off. 


CLAIMS: 

1. Rotary lUhographlc printing forn having 
a cylindrical core (2); 

a cylindrical sleeve or Jacket (3) fitted over the 
core (2), said cylindrical sleeve or jacket having an 
3 outer surface (4) vhlch Is hydrophlllc or capable of being 

rendered hydrophlllc, 

wherein* In accordance with the Invention, 

the cylindrical sleeve or core Is formed with a plurality 
of pores (5) essentially uniformly distributed over the surface 

10 (4) thereof. 

said pores forming a connected pore fluid transfer 
network between the Interior of t*\e sleeve and the outer 
surface (4) thereof; and 

means (2a, 2b, 6) for supplying dampening fluid Into 
15 Che Interior of the sleeve or Jacket, 

whereby dampening fluid will travel through the 
pore cransfer network to the pores (5) at the outer surface 
(4) of the sleeve and provide dampening fluid to said outer 
sur f ace * 

2. The form of claim 1, wherein said connected pore 
fluid transfer network extends from an Interior surface of the 
sleeve to the outer surface (4) thereof. 

3. The form of claim 2, wherein said dampening fluid 
supply means (2*. 2b» 6) Includes a fluid supply chamber bounded 
at one side thereof by the interior of said sleeve or Jacket (3), 
and exposed to said connected pore fluid transfer network. 
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4. The fora of clala 3. wherein salo means for 
supplying daapenlng fluid further Includes fluid conduce 
aeans (2a» 2b) leading co said chaaber (6). 

5. The fora of clala 1, wherein the slie and nuober of 
said pores (5) Is controlled during nanufaccure of said 
cylindrical sleeve or Jacket. 

6. The fora of clala 1. wherein the porosity of said 
cylindrical sleeve or Jacket (3) Is between about 202 and 

7. The fora of clala I, wherein the diameter of the 
pores within the sleeve or Jacket (3) iJ non-uniform and 
decreases In slxe from the Inside of the sleeve or Jacket 
towards the outer surface (4) ^thereof . 

8. The fora of clala l, wherein the diameter of the 
pores changes in dependence of the distance of the pores 
from the outer surface (4) towards the Inner surface thereof. 

9. The fora of claim 1, wherein the average diameter 
of Che size of the pores is between abouc 0.003 to 0.1 mm. 

10. The form of clala I, wherein the average or 

median diamecer of the pores varies In dependence of the distance 
of Che Individual pores from the outer surface (4), and 

Che sire of the pores Is In the range of between 
0.003 to 0.1 ma, with Che smallest pores at the outer surface (4) 
of Che sleeve or Jacket (3). 
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11. The ^ora of clalu I, wherein said cyllndrlral 
core (2) coap r I »e c e« I for effecclve •cablllzaclon of 
the porous cyUndrlCAl sleeve or Jackec. 

12. The fora of claim I. wherein said porous 
cylindrical sleeve or jacket (3) comprises cer#alc or glass 
or a aetallic aaterlal, optionally sintered powd.^r aetals of 
bronze or chroalua-n Icke 1 alloys. 

13. The fora of clala 1» further Including oleophilic 
aaterlal (7) applied to the outer surface (4) of the sleeve 
or Jacket (3) In accordance with laage or printed subject 
Batter Information, and at least In part closing oCf or blockln 
some of the pores (5) at the outer surface (4) of the sleeve 

or jacket. 
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l^. A:.'4c^hod of lithographic pvlnclng 
coapr Ls ing 

providing ct'.e ecrurcurc as clalaed In cIjIo 1 
applying &i>s3phlc printed laag« Aubsc^nces (7) 

CO selected surface portions of the surface (4^ of the sleeve 

or Jacket; and 

conducting daapenlng fluid froa the interior of the 

porous sleeve or Jacket (3) to open pores (5) between said 

selected surface portions. 

15. The aethod of clala 14, wherein said step of 
conducting daapenlng fluid froa the Interior of the sleeve or 
Jacket coaprlses applying said daapenlng fluid to the Inner 
surface of said sleeve or Jacket (3), and causing said fluid 
to flow through said connected pore fluid crinsfer network to 
Che outer surface (4) of chc sleeve or Jacket. 

16. A acchod of erasing a lithographic printing fora 
having the structure 

as claloed In clala 1 

and having applied to the outer surface (4) of the 
sleeve or Jacket (3) oleophilic laage substances (7) at 
selected surface portions, 

said erasing aethod coaprlslng 

conducting a hoc gas to che Incerlor surface of the 
sleeve or Jackec, for cransfer through said connected pore 
fluid network to the surface, to thereby weaken che bond 
becwecn che oleophilic Image substances and peralc chelr 
reaova I . 

17. The aethod of clala 13, wherein said hoc gas 
coaprlses scean. 
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